The South Pacific Convergence Zone (SPCZ) is a northwest-southeast oriented precipitation band over the South Pacific Ocean. Latent heat release from condensation leads to substantial diabatic heating, which has potentially large impacts on local and global climate. The influence of this diabatic heating within the SPCZ is investigated using the Intermediate General Circulation Model (IGCM4). Precipitation in the SPCZ has been shown to be triggered by transient Rossby waves that originate in the Australian subtropical jet and are refracted towards the equatorial eastern Pacific. A Rossby wave triggers a SPCZ 'convective event', with associated diabatic heat release and vortex stretching. Consequently, the Rossby wave is dissipated in the SPCZ region. These features are simulated well in a control integration of IGCM4.
In an experiment, convective heating is prescribed to its 'climatological' value in the SPCZ region during the Rossby wave 'events' and dynamic forcing from Rossby waves is decoupled from the usual thermodynamic response. In this experiment Rossby waves over the SPCZ region are not dissipated, confirming the vortex stretching mechanism from previous studies. Furthermore, the change in Rossby wave propagation has an impact on momentum transport. Overall, the effect of the Rossby wave-induced convection in the SPCZ is to decrease the strength of the Pacific subtropical jet and the equatorial eastern Pacific upper-tropospheric westerlies, by about 2-6 m s −1 . Following these changes to the basic state, two potential feedbacks in the SPCZ and larger Pacific climate system are suggested: increased SPCZ convection due to the enhancement of negative zonal stretching deformation in the SPCZ region and decreased equatorward refraction of Rossby waves into the westerly duct leading to less SPCZ 'events'. As the convective events in the SPCZ have a significant impact on Pacific mean climate, it is crucial that the SPCZ is represented correctly in climate models. 2015b).
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In Matthews (2012) in Figure 2 ).
164
In the control integration, the computed temperature tendencies 165 in the deep convection routine were saved at every timestep.
166
These temperature tendency data were used to compute a three-167 dimensional monthly varying climatology (step 3 in Figure 2 ), to 168 be used in the perturbation experiment. in Figure 2 ). column of Figure 6 ). This heating pattern is more irregular than 290 in the climatology, changes fast in time and has larger extremes. 291
Following the earlier discussion, it can be seen that ahead 292 of upper-tropospheric cyclonic vorticity anomalies convective 293 heating is strongest. As the cyclone propagates northeastward this 294 region of enhanced heating also moves northeastward, similar 295
to the progression of precipitation anomalies (Figure 4 ). Ahead 296 of anticyclonic vorticity anomalies convective heating is weaker. 297
In the perturbation experiment, as discussed in Section 3, in 298 the SPCZ region this instantaneous, self-consistent temperature 299 tendency is replaced by the relevant climatological value from the 300 seasonal cycle appropriate for each of the 140 restart integrations. 301
The composite mean temperature tendencies as used in the 302 experimental model integration are shown in the right column of 303 integration, though the effects are more obvious in the experiment.
347
Vorticity centres become elongated and rotate from a diagonal 348 orientation (northwest-southeast) to a zonal orientation at the 349 equator ( Figure 7c ). The southward tendency of the wave pattern 350
in the control integration is not found in the experiment, instead 351
Rossby wave propagation continues across the equator.
352
The propagation speed of the Rossby wave can be estimated 353 from a Hovmöller diagram (Figure 8) wave propagation in the experimental region is small. 
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In the perturbation experiment both processes are modified. time scales, but also on longer time and larger spatial scales.
505
Here, this corresponds to the effect convective activity has on the 506 atmospheric basic state through changed momentum transport. climate. Projections of changes in atmospheric processes in a 517 future warmer climate are often based on these CMIP5 models, 518
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